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(57) ABSTRACT

An image forming apparatus includes: a display; a first
display controller configured to display a background screen
image(s); and a second display controller configured to
display, within each background screen image, at least one
object image each for receiving a command for executing a
corresponding predefined processing. The first display con-
troller executes a display switch processing to switch the
background screen image being displayed on the display
from a first background screen image to a second back-
ground screen image by moving the first and second back-
ground screen images in a first direction. The second display
controller executes a shaking display processing in which
the object image displayed within the second background
screen image is repeatedly moved between two positions.
The shaking display processing is started upon a start of the
display switch processing and finished after an end of the
display switch processing.

17 Claims, 11 Drawing Sheets
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1
IMAGE FORMING APPARATUS HAVING
DISPLAY DISPLAYING IMAGES,
NON-TRANSITORY STORAGE MEDIUM
STORING PROGRAM TO BE EXECUTED BY
THE SAME, METHOD OF CONTROLLING
THE SAME, AND TERMINAL DEVICE
HAVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
Patent Application No. 2011-284418, which was filed on
Dec. 26, 2011, the disclosure of which is herein incorporated
by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appa-
ratus configured to form various images, a non-transitory
storage medium storing a program to be executed by a
computer of the image forming apparatus, a method of
controlling the image forming apparatus, and a terminal
device.

2. Description of the Related Art

To display a lot of information on one display, there has
been known a technique for displaying information by
switching a plurality of screens. Displayed on each of the
screens are various object images (e.g., icon images and
button images) each of which receives a command for
executing a corresponding processing. The screen to be
displayed is switched in response to receipt of a switching
operation. On the switched screen are displayed object
images which are different from object images displayed on
a screen before the switch. Also, there has been known the
following technique for switching a plurality of screens to
display information.

SUMMARY OF THE INVENTION

In addition to the object images, each of the screens may
contain a plurality of indicating images for indicating vari-
ous information such as a date and time image and an ink
amount image. Each of the indicating images is an image not
capable of receiving a command for executing a correspond-
ing processing. In the case where the screen is switched and
both of the object images and the indicating images are
displayed on the screen after the switch, it is difficult for a
user to identify which images are capable of receiving the
commands, resulting in lower usability. This invention has
been developed to provide a technique for enhancing the
usability.

The present invention provides an image forming appa-
ratus, comprising: a display configured to display at least
one image thereon; a coordinate detector configured to
detect an input coordinate which is a coordinate indicating
a position of an input object having touched or approached
a display region of the display; a first display controller
configured to control the display to display one or ones of a
plurality of background screen images and switch a back-
ground screen image being displayed on the display, from
one to another of the plurality of background screen images;
a second display controller configured to control the display
to display, within each of the plurality of background screen
images, at least one object image each for receiving a
command for executing a corresponding predefined process-
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ing; and a processing executing unit configured, when the
input coordinate detected by the coordinate detector is a
coordinate corresponding to one of the at least one object
image, to execute a processing that is assigned to the object
image corresponding to the input coordinate detected by the
coordinate detector, wherein the plurality of background
screen images include: a first background screen image
being displayed on the display; and a second background
screen image that differs from the first background screen
image, wherein the first display controller is configured to
execute a display switch processing to switch the back-
ground screen image being displayed on the display from the
first background screen image to the second background
screen image by moving the first background screen image
in a first direction such that the first background screen
image gradually disappears from the display region of the
display and by moving the second background screen image
in the first direction such that the second background screen
image gradually appears on the display region, and wherein
the second display controller is configured to execute a
shaking display processing in which the object image dis-
played within the second background screen image is repeat-
edly moved between a position located distant from a
reference position in the first direction and a position distant
from the reference position in a second direction that is
opposite the first direction, the reference position being
located within the second background screen image, the
second display controller being configured to start the shak-
ing display processing upon a start of the display switch
processing by the first display controller and to finish the
shaking display processing after an end of the display switch
processing.

The present invention also provides a non-transitory stor-
age medium storing a program to be executed by a computer
of an image forming apparatus comprising: a display con-
figured to display at least one image thereon; and a coordi-
nate detector configured to detect an input coordinate which
is a coordinate indicating a position of an input object having
touched or approached a display region of the display, the
program being designed to cause the computer to function
as: a first display controller configured to control the display
to display one or ones of a plurality of background screen
images and switch a background screen image being dis-
played on the display, from one to another of the plurality of
background screen images; a second display controller con-
figured to control the display to display, within each of the
plurality of background screen images, at least one object
image each for receiving a command for executing a cor-
responding predefined processing; and a processing execut-
ing unit configured, when the input coordinate detected by
the coordinate detector is a coordinate corresponding to one
of the at least one object image, to execute a processing that
is assigned to the object image corresponding to the input
coordinate detected by the coordinate detector, wherein the
plurality of background screen images include: a first back-
ground screen image being displayed on the display; and a
second background screen image that differs from the first
background screen image, wherein the first display control-
ler is configured to execute a display switch processing to
switch the background screen image being displayed on the
display from the first background screen image to the second
background screen image by moving the first background
screen image in a first direction such that the first back-
ground screen image gradually disappears from the display
region of the display and by moving the second background
screen image in the first direction such that the second
background screen image gradually appears on the display
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region, and wherein the second display controller is config-
ured to execute a shaking display processing in which the
object image displayed within the second background screen
image is repeatedly moved between a position located
distant from a reference position in the first direction and a
position distant from the reference position in a second
direction that is opposite the first direction, the reference
position being located within the second background screen
image, the second display controller being configured to
start the shaking display processing upon a start of the
display switch processing by the first display controller and
to finish the shaking display processing after an end of the
display switch processing.

The present invention also provides a method of control-
ling an image forming apparatus comprising: a display
configured to display at least one image thereon; and a
coordinate detector configured to detect an input coordinate
which is a coordinate indicating a position of an input object
having touched or approached a display region of the
display, the method comprising: a first display controlling
step of controlling the display to display one or ones of a
plurality of background screen images and switch a back-
ground screen image being displayed on the display, from
one to another of the plurality of background screen images;
a second display controlling step of controlling the display
to display, within each of the plurality of background screen
images, at least one object image each for receiving a
command for executing a corresponding predefined process-
ing; and a processing executing step of, when the input
coordinate detected by the coordinate detector is a coordi-
nate corresponding to one of the at least one object image,
executing a processing that is assigned to the object image
corresponding to the input coordinate detected by the coor-
dinate detector, wherein the plurality of background screen
images include: a first background screen image being
displayed on the display; and a second background screen
image that differs from the first background screen image,
wherein the first display controlling step comprises execut-
ing a display switch processing to switch the background
screen image being displayed on the display from the first
background screen image to the second background screen
image by moving the first background screen image in a first
direction such that the first background screen image gradu-
ally disappears from the display region of the display and by
moving the second background screen image in the first
direction such that the second background screen image
gradually appears on the display region, and wherein the
second display controlling step comprises executing a shak-
ing display processing in which the object image displayed
within the second background screen image is repeatedly
moved between a position located distant from a reference
position in the first direction and a position distant from the
reference position in a second direction that is opposite the
first direction, the reference position being located within
the second background screen image, the second display
controlling step comprising starting the shaking display
processing upon a start of the display switch processing in
the first display controlling step and to finish the shaking
display processing after an end of the display switch pro-
cessing.

The present invention also provides a terminal device,
comprising: a display configured to display at least one
image thereon; a coordinate detector configured to detect an
input coordinate which is a coordinate indicating a position
of an input object having touched or approached a display
region of the display; a first display controller configured to
control the display to display one or ones of a plurality of
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background screen images and switch a background screen
image being displayed on the display, from one to another of
the plurality of background screen images; a second display
controller configured to control the display to display, within
each of the plurality of background screen images, at least
one object image each for receiving a command for execut-
ing a corresponding predefined processing; and a processing
executing unit configured, when the input coordinate
detected by the coordinate detector is a coordinate corre-
sponding to one of the at least one object image, to execute
a processing that is assigned to the object image correspond-
ing to the input coordinate detected by the coordinate
detector, wherein the plurality of background screen images
include: a first background screen image being displayed on
the display; and a second background screen image that
differs from the first background screen image, wherein the
first display controller is configured to execute a display
switch processing to switch the background screen image
being displayed on the display from the first background
screen image to the second background screen image by
moving the first background screen image in a first direction
such that the first background screen image gradually dis-
appears from the display region of the display and by
moving the second background screen image in the first
direction such that the second background screen image
gradually appears on the display region, and wherein the
second display controller is configured to execute a shaking
display processing in which the object image displayed
within the second background screen image is repeatedly
moved between a position located distant from a reference
position in the first direction and a position distant from the
reference position in a second direction that is opposite the
first direction, the reference position being located within
the second background screen image, the second display
controller being configured to start the shaking display
processing upon a start of the display switch processing by
the first display controller and to finish the shaking display
processing after an end of the display switch processing.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features, advantages, and technical and
industrial significance of the present invention will be better
understood by reading the following detailed description of
the embodiment of the invention, when considered in con-
nection with the accompanying drawings, in which:

FIG. 1 is a perspective view showing an MFP and a block
diagram showing an internal construction of the MFP;

FIG. 2 is a flow chart showing operations of the MFP;

FIG. 3 is another flow chart showing operations of the
MFP;

FIG. 4 is another flow chart showing operations of the
MFP;

FIG. 5 is another flow chart showing operations of the
MFP;

FIG. 6 is another flow chart showing operations of the
MFP;

FIG. 7 is another flow chart showing operations of the
MFP;

FIG. 8 is a view showing one example of display on a
panel;

FIGS. 9A-9E are views generally showing a background
animation processing;

FIGS. 10A-10F are views generally showing an icon
animation processing;

FIG. 11 is a view showing another example of display on
the panel;
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FIG. 12 is a view showing another example of display on
the panel;

FIG. 13 is a view showing another example of display on
the panel;

FIG. 14 is a view showing another example of display on
the panel; and

FIG. 15 is a view showing another example of display on
the panel.

DETAILED DESCRIPTION OF THE
EMBODIMENT

Embodiment

Hereinafter, there will be explained a multi-function
peripheral (MFP) 10 according to one embodiment of the
present invention by reference to the drawings.

<Construction of MFP 10>

The MFP 10 has various functions such as a printing
function, a scanning function, a copying function, a fac-
simile function, and a telephone function. The MFP 10
includes a control device 12, a panel 50, a coordinate
detector 51, a printing unit 54, a scanning portion 56, a
facsimile portion 58, a network interface 60, and a wireless-
LAN communicating portion 61. The control device 12
includes a CPU 14, a ROM 16, a RAM 30, and a non-
volatile RAM (NVRAM) 40.

The CPU 14 executes various processings according to
programs stored in the ROM 16. The processings to be
executed by the CPU 14 will be explained later in detail. The
ROM 16 stores a basic function program 18 for controlling
basic operations of the MFP 10.

As shown in FIG. 1, the panel 50 is provided on a front
portion of an upper face of the MFP 10. The panel 50 is
designed to display various images and its surface is covered
with the coordinate detector 51 having a transparent flat
portion. The coordinate detector 51 detects touch or
approach of an input object (such as a user’s finger or a
stylus) on or toward a display region of the panel 50 and sets
a position of the touch or approach as an input coordinates
(may also called specified coordinates or indicated coordi-
nates). In other words, the coordinate detector 51 detects the
input coordinates indicating the position of the touch or
approach of the input object within the display region of the
panel 50. In view of the above, the panel 50 and the
coordinate detector 51 act as a touch panel or screen.

There will be next explained, with reference to FIG. 8,
display screens to be displayed on the panel 50. Each display
screen is an image composed of a background screen image
which will be described below and images such as icons and
buttons. Various images are displayed on the display screen
using an application program interface (API) of the basic
function program 18. In the example in FIG. 8, it is assumed
that there are three background screen images P1-P3
arranged continuously in a row.

Displayed on the background screen image P1 are a Menu
icon B11, a Copy icon B12, and a Login icon B13. A left
arrow button B41 and a right arrow button B42 are also
displayed on this background screen image P1. Each of the
icons and buttons is an image for receiving a command or
instruction for starting to execute a corresponding one of
predefined processings. The Menu icon B11 when touched
causes the panel 50 to display a screen for the user to make
various settings of the MFP 10. The Copy icon B12 when
touched causes the printing unit 54 to perform a printing
operation. The Login icon B13 when touched causes the user
to log in the MFP 10. Each of the left arrow button B41 and
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the right arrow button B42 when touched causes a switch of
the display screen. Each of the left arrow button B41 and the
right arrow button B42 is displayed at a corresponding one
of fixed positions on the panel 50 even where any of the
background screen images P1-P3 is displayed on the panel
50.

Displayed on the background screen image P2 are a FAX
icon B21, a Scan icon B22, and a time icon B23. The left
arrow button B41 and the right arrow button B42 are also
displayed on this background screen image P2. Each of these
icons and buttons other than the time icon B23 is an image
for receiving a command or instruction for starting to
execute a corresponding one of predefined processings. The
FAX icon B21 when touched causes the facsimile portion 58
to perform a facsimile operation. The Scan icon B22 when
touched causes the scanning portion 56 to perform a scan-
ning operation. The time icon B23 shows a current time.
Since the time icon B23 is not the type of image for
receiving a command, even when the user touches the time
icon B23, an icon animation processing which will be
described below is not executed.

Displayed on the background screen image P3 are a Web
icon B31 and a Disc icon B32. The left arrow button B41
and the right arrow button B42 are also displayed on this
background screen image P3. Each of these icons and
buttons is an image for receiving a command or instruction
for starting to execute a corresponding one of predefined
processings. The Web icon B31 when touched causes the
panel 50 to display a screen for the user to operate the MFP
10 using data available on the internet. The Disc icon B32
when touched causes the MFP 10 to print an image on a
recording face of a disc-like recording medium.

The NVRAM 40 stores various parameters. Examples of
the parameters include a moving-speed threshold value, a
predetermined distance, an apparatus lock flag, predeter-
mined user information, the number of background screen
frames BF, background-screen moving distances BD1-BD4,
the number of icon frames IF, and icon moving distances
ID1-ID5. The moving-speed threshold value is a parameter
used by the CPU 14 to determine whether the coordinate
detector 51 has detected a flick operation or a drag operation
(or moving operation) input or performed by the user,
specifically, to determine whether the coordinate detector 51
has detected the drag operation or not. The predetermined
distance is a parameter used by the CPU 14 to determine
whether a screen transition processing is executed or not.
The predetermined distance may be half a width of each of
the background screen images P1-P3, for example.

The apparatus lock flag is information indicating whether
the MFP 10 is in a locked state or an unlocked state. The
locked state allows only predetermined users registered in
the MFP 10 to use the functions of the MFP 10 without any
limit and allows the user not registered in the MFP 10 to use
limited functions. The unlocked state allows any users to use
the functions of the MFP 10 without any limits. The prede-
termined user information is used to identify the predeter-
mined user or not. In the present embodiment, a user ID and
a password are used as the predetermined user information.
The apparatus lock flag and the predetermined user infor-
mation may be set by the user in advance. It is noted that the
number of background screen frames BF, the background-
screen moving distances BD1-BD4, the number of icon
frames IF, and the icon moving distances ID1-ID5 will be
explained later.

The RAM 30 is a transitory memory having a storage area
which stores various data created when the processings are
executed according to the basic function program 18.
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Examples of the data stored include a background image
position, an icon position, a background-screen moving
direction, an icon-movement start direction, a login user
information, a background-frame count value n, an icon-
frame count value i, a background moving flag, an icon
shaking flag, an input-coordinates movement flag, and a
display-screen nonswitch flag.

The background image position is information indicating
a position of each of the background screen images P1-P3
with respect to a display surface or region of the panel 50.
The icon position is information indicating a position of
each of the icons with respect to the background screen
image. The icon position uses a predefined position of the
background screen image (e.g., an upper left corner) as a
reference. The background-screen moving direction is infor-
mation indicating a direction of the movement of the back-
ground screen image. The icon-movement start direction as
a direction of initial movement of shaking of the icon is
information indicating a direction in which the icon starts to
move with respect to the background screen image when
shaking or wiggling. The login user information is informa-
tion for identifying the user being logged in the MFP 10.
One example of the login user information is the user ID.

The background-frame count value n is pointer informa-
tion indicating for which frame of the background screen
image the CPU 14 is executing a processing. The icon-frame
count value i is pointer information indicating for which
frame of the icon the CPU 14 is executing a processing. The
background moving flag indicates whether the background
screen image is moving or not. The icon shaking flag
indicates whether the icon is moving or not. The input-
coordinates movement flag indicates whether or not the
input coordinates have moved from first input coordinates
which are input coordinates the coordinate detector 51 had
detected first in one drag operation. The display-screen
nonswitch flag indicates that the display screen is not to be
switched.

The printing unit 54 is designed to perform the printing
operation. The printing unit 54 includes a sheet size sensor
54A and an ink amount sensor 54B. The sheet size sensor
54A detects the size of recording media set in the MFP 10
(e.g., the A4 size). The ink amount sensor 54B detects a
remaining amount of ink (i.e., an ink amount) for each of ink
cartridges mounted in the MFP 10. The scanning portion 56
is designed to read a document and create data based on a
result of the reading. The facsimile portion 58 is designed to
send and receive data representative of a document. The
network interface 60 is coupled to a wired LAN line 4 to
send and receive various data. The wireless-LAN commu-
nicating portion 61 is designed to communicate with an
access point, not shown, using wireless LAN.

<Overview of Background Animation Processing>

There will be next explained an overview of the back-
ground animation processing with reference to FIGS.
9A-9E. FIGS. 9A-9E show a screen transition in an anima-
tion processing when the background screen image being
displayed on the panel 50 is switched from the background
screen image P1 to the background screen image P2. In this
animation processing, the background screen image is
moved on a frame-by-frame basis. Specifically, the back-
ground screen image P1 being displayed on the panel 50 is
gradually moved leftward in FIG. 9A and removed from the
panel 50. This movement is called a frame-out. In this
frame-out, it is possible to consider that the background
screen image displayed at first on the panel 50 disappears
from the panel 50 by being moved to an outside of the
display region of the panel 50. At the same time, the
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background screen image P2 is gradually moved leftward in
FIG. 9A and added to the panel 50 from the right side. This
movement is called a frame-in. In this frame-in, it is possible
to consider that the background screen image not being on
the panel 50 appears on the panel 50 by being moved into the
display region of the panel 50.

In this background animation processing, the background
screen image P2 is gradually moved from a position of a
frame F1 in FIG. 9B to a position of a frame F4 in FIG. 9E
on the frame-by-frame basis. The number of these move-
ments of the background screen image is defined as the
number of background screen frames BF. In the example in
FIGS. 9A-9E, the number of background screen frames BF
is four.

Also, a distance of the movement of the newly displayed
background screen image from a position of the background
screen image just before the display shown in FIG. 9A is
defined as the screen-image moving distance. In other
words, the screen-image moving distance is a distance
between the right side of the panel 50 and a left side of the
newly displayed background screen image. In the example
in FIGS. 9A-9E, the screen-image moving distances of the
frames F1-F4 of the background screen image P2 respec-
tively correspond to the background-screen moving dis-
tances BD1-BD4.

<Overview of Icon Animation Processing>

There will be next explained an overview of the icon
animation processing with reference to FIGS. 10A-10F.
FIGS. 10A-10F show an animation processing when the
icon B21 displayed on the background screen image is
shaken. It is noted that this animation processing may be
hereinafter referred to as “shaking display processing”.
FIGS. 10A-10F omit illustration of the figure that should be
illustrated on the icon B21 for the sake of simplicity. In
FIGS. 10A-10F, an icon reference position RP indicated by
a broken line represents a position of the icon B21 displayed
on the background screen image before and after the shaking
display processing. Here, since the icon reference position
RP is a position relative to the background screen image, the
icon position is used to determine the position of the icon
reference position RP to be displayed on the background
screen image. Also, a one-dot chain line represents a center
line of the icon reference position RP in a right and left
direction. In the icon animation processing shown in FIGS.
10A-10F, as shown in FIG. 10A, an initial position (i.e., the
reference position) of the icon B21 is initially determined by
the icon position, with the predefined position of the back-
ground screen image (e.g., an upper left corner) used as a
reference. Then, as shown in FIGS. 10B-10E, the icon B21
is repeatedly moved or reciprocated between a position
located on a right side of the reference position as shown in
FIGS. 10B, 10C, and 10E and a position located on a left
side of the reference position as shown in FIG. 10D. As
shown in FIG. 10F, the icon B21 is finally returned to the
initial position again. The icon animation processing shown
in FIG. 10 starts with the start of the background animation
processing.

In this icon animation processing, the icon B21 is gradu-
ally moved from a position of a frame Fal to a position of
a frame Fa5 on a frame-by-frame basis. The number of these
movements of the icon is defined as the number of icon
frames IF. In the example in FIGS. 10A-10F, the number of
icon frames IF is five. Since the number of icon frames IF
is greater than the number of background screen frames BF,
the number of movements of the icon (five) is greater than
the number of movements of the background screen image
(four).
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Also, a distance between a current position of the icon
(i.e., a position of a current frame) and a position of a
preceding frame is defined as the icon moving distance 1D.
In the example in FIGS. 10A-10F, the screen-image moving
distances of the frames Fal-Fa5 of the icon B21 respectively
correspond to the icon moving distances ID1-1D5. The icon
moving distances ID1-ID5 decrease with increase in the
number of movements of the icon B21.

<Operations of MFP 10>

There will be next explained operations of the MFP 10
with reference to FIGS. 2-7. The flow charts in FIGS. 2-7
start with turning-on of the MFP 10 and end when the MFP
10 is turned off. In the present embodiment, there will be
explained, by way of example, a processing for switching
the background screen image displayed on the panel 50 from
the background screen image P1 to the background screen
image P2.

The flow begins with S301 at which the CPU 14 deter-
mines whether the MFP 10 is in the locked state or not.
Specifically, the CPU 14 determines whether the apparatus
lock flag stored in the NVRAM 40 is in the locked state or
the unlocked state. When it is determined that the MFP 10
is in the unlocked state (S301: NO), the flow goes to S312.
When it is determined that the MFP 10 is in the locked state
(S301: YES), the flow goes to S302.

At S302, the CPU 14 determines whether or not the user
has touched the Login icon B13 within the background
screen image P1 in FIG. 8. When it is determined that the
Login icon B13 has not been touched (S302: NO), the flow
goes to S312. When it is determined that the Login icon B13
has been touched (S302: YES), the flow goes to S306.

At S306, the CPU 14 executes a login processing. The
login processing is executed by receiving input of the user
1D and the password, for example. In this example, when the
user ID and the password input by the user match the
predetermined user information (i.e., one set of the user ID
and the password) stored in the NVRAM 40 in advance, the
received user 1D is stored in the RAM 30 as the login user
information. This configuration allows the MFP 10 to iden-
tify which user is using the MFP 10 among a plurality of
users.

At S312, the CPU 14 extracts icons for which the icon
animation processing is to be executed. Specifically, the
CPU 14 detects a state of the MFP 10 using various sensors
such as the sheet size sensor 54A and the ink amount sensor
54B and then extracts, as the icons for which the icon
animation processing is to be executed, icons capable of
receiving the executing command in the detected state of the
MFP 10 among the plurality of icons. The CPU 14 at S312
also initializes various flags stored in the RAM 30 such as
the background moving flag and the icon shaking flag.

At S313, the CPU 14 determines whether the icon shaking
flag stored in the RAM 30 is “Shaking” or not. When it is
determined that the icon shaking flag is “Shaking” (S313:
YES), the flow goes to S502 in FIG. 7. When it is deter-
mined that the icon shaking flag is not “Shaking” (S313:
NO), the flow goes to S314. This configuration allows the
CPU 14 to control the MFP 10 such that the touch input of
the user is not accepted during the icon animation process-
ing.

At 8314, the CPU 14 determines whether the touch input
of the user on the coordinate detector 51 is being received or
not. When it is determined that the touch input is not being
received (S314: NO), the flow repeats S314. When it is
determined that the touch input is being received (S314:
YES), the flow goes to S315. At S315, the CPU 14 stores
first input coordinates into the RAM 30. The first input
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coordinates are coordinates indicating a position the user has
touched first within the coordinate detector 51.

At S316, the CPU 14 determines whether the touch input
of the user is being detected or not. Here is explained one
example of how to determine whether the touch input of the
user is being detected or not. The CPU 14 uses the coordi-
nate detector 51 to detect the input coordinates. When the
input coordinates are detected, it is determined that the touch
input is being detected (S316: YES), and the flow goes to
S360. It is noted that the processings at S316-S384 are
repeated every predetermined detecting period, e.g., every
several tens milliseconds, using loop processing, whereby
the input coordinates are regularly detected every predeter-
mined detecting period. These processings allow the coor-
dinate detector 51 to detect continuous touch input of the
user.

At 8360, the CPU 14 stores the detected input coordinates
into the RAM 30. At S362, the CPU 14 determines whether
the input-coordinates movement flag stored in the RAM 30
is “Moved” or not. When it is determined that the input-
coordinates movement flag is “Moved” (S362: YES), the
flow goes to S368. When it is determined that the input-
coordinates movement flag is “Not Moved” (S362: NO), the
flow goes to S364. At S364, the CPU 14 determines whether
the input coordinates detected in the most recent detecting
period have been moved from the first input coordinates
stored in the RAM 30 or not, that is, the CPU 14 determines
whether the input coordinates detected are different from the
first input coordinates or not. When it is determined that the
input coordinates detected have not been moved from the
first input coordinates (S364: NO), the flow returns to S316.
When it is determined that the input coordinates detected
have been moved from the first input coordinates (S364:
YES), the flow goes to S366. At S366, the CPU 14 changes
the input-coordinates movement flag from “Not Moved” as
a default setting to “Moved”.

At S368, the CPU 14 calculates an input-coordinates
moving distance and stores it into the RAM 30. The input-
coordinates moving distance is a distance from the input
coordinates detected in the preceding detecting period to the
input coordinates detected in the most recent detecting
period. The CPU 14 also changes the background image
position stored in the RAM 30 based on the calculated
input-coordinates moving distance. At S370, the CPU 14
executes a screen display processing that is a processing in
which the CPU 14 controls the panel 50 to display the
background screen image and the icon images based on the
background image position and the icon position stored in
the RAM 30. Upon completion of this processing, the flow
returns to S316. In the manner described above, the image
display processing is executed such that the background
screen image and the icon images move so as to follow the
movement of the touched position.

On the other hand, when it is determined at S316 that the
touch input is not being detected (S316: NO), the CPU 14
determines that the input object has been moved off the
coordinate detector 51, in other words, the user has per-
formed a release operation, and the flow goes to S372 in
FIG. 3. At S372, the CPU 14 determines whether the
input-coordinates movement flag stored in the RAM 30 is
“Moved” or not. When it is determined that the input-
coordinates movement flag is “Moved” (S372: YES), the
flow goes to S374.

At S374, the CPU 14 executes the background animation
processing in which the background screen image is dis-
played on the panel 50 so as to move. At S376, the CPU 14
executes the icon animation processing in which various
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icons are displayed on the panel 50 so as to move. Upon
completion of S376, the flow returns to S313 in FIG. 2.

On the other hand, when it is determined at S372 that the
input-coordinates movement flag is not “Moved” (S372:
NO), the flow goes to S380. At S380, the CPU 14 determines
whether or not the user has touched any of the icons and the
arrow buttons. Here is explained, with reference to the
background screen image P1 in FIG. 8, an example of how
to determine whether the icon or button has been touched or
not. The ROM 16 stores in advance coordinates indicating
display areas of the Menu icon B11, the Copy icon B12, the
Login icon B13, the left arrow button B41, and the right
arrow button B42. When the input coordinates stored into
the RAM 30 at S315 are located within any of the display
areas of the Menu icon B11, the Copy icon B12, the Login
icon B13, the left arrow button B41, and the right arrow
button B42, the CPU 14 can determine that the user has
touched the icon or button on which the input coordinates
are located, in other words, the CPU 14 can determine that
the touch operation has been input on the icon or button on
which the input coordinates are located. When the user does
not touch any of the icons and buttons (S380: NO), the flow
returns to S301. When the user touches any of the icons and
buttons (S380: YES), the flow goes to S382.

At S382, the CPU 14 determines whether the user has
touched any of the icons or not. When it is determined that
the user has touched the arrow button (S382: NO), the flow
goes to S374. On the other hand, it is determined that the
user has touched any of the icons (S382: YES), the flow goes
to S384.

At S384, the CPU 14 executes the processing assigned to
the touched icon. In the background screen image P1 in FIG.
8, when the user touches the Copy icon B12, for example,
a copying operation is performed using the printing unit 54
and the scanning portion 56. Upon completion of S384, the
flow returns to S301 in FIG. 2.

<Background Animation Processing>

There will be next explained the background animation
processing executed at S374 with reference to FIGS. 4 and
5. As in the processing at S372, the CPU 14 at S402
determines whether the input-coordinates movement flag
stored in the RAM 30 is “Moved” or not. When it is
determined that the input-coordinates movement flag is not
“Moved” (S402: NO), the flow goes to S406 at which the
CPU 14 determines whether the button touched is the left
arrow button B41 or not. When it is determined that the
button touched is the left arrow button B41 (S406: YES), the
flow goes to S416 at which the CPU 14 sets the background-
screen moving direction stored in the RAM 30 to the right
direction. On the other hand, when it is determined that the
button touched is the right arrow button B42 (S406: NO), the
flow goes to S420 at which the CPU 14 sets the background-
screen moving direction stored in the RAM 30 to the left
direction.

On the other hand, when it is determined at S402 that the
input-coordinates movement flag is “Moved” (S402: YES),
the flow goes to S408. At S408, the CPU 14 determines
whether the operation received by the coordinate detector 51
is the drag operation or not. Here is explained one example
of how to distinguish between the flick operation and other
operations including the drag operation. The CPU 14 uses
the coordinate detector 51 to detect the input coordinates
every predetermined detecting period, e.g., every several
tens milliseconds. When the coordinate detector 51 ceases
detecting the input coordinates after the detection of the
movement of the input coordinates, the CPU 14 calculates a
moving speed of the input coordinates (i.e., a speed of the
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movement of the input object). The moving speed of the
input coordinates is calculated based on the detecting period
and a distance between two sets of the input coordinates
most recently detected before the coordinate detector 51
ceases detecting the input coordinates. When the calculated
moving speed of the input coordinates is greater than the
predefined moving-speed threshold value, the CPU 14 deter-
mines that the input operation is the flick operation (S408:
NO), and the flow goes to S412. On the other hand, when the
calculated moving speed of the input coordinates is less than
the predefined moving-speed threshold value, the CPU 14
determines that the input operation is the drag operation
(S408: YES), and the flow goes to S409.

At S409, the CPU 14 determines whether a total moving
distance of the input coordinates input with the drag opera-
tion, from the first input coordinates in a right and left
direction of the panel 50 is greater than the predetermined
distance or not. The predetermined distance may be half the
width of each of the background screen images P1-P3, for
example. When it is determined that the input-coordinates
moving distance is greater than the predetermined distance
(S409: YES), the flow goes to S412.

At S412, the CPU 14 determines whether a direction of
the movement of the input coordinates, i.e., a moving
direction of the input coordinates, detected by the coordinate
detector 51 is the right direction or not. When it is deter-
mined that the moving direction of the input coordinates is
the right direction (S412: YES), the flow goes to S416. On
the other hand, when it is determined at S412 that the
moving direction of the input coordinates is the left direction
(S412: NO), the flow goes to S420.

On the other hand, when it is determined at S409 that the
total moving distance of the input coordinates is not greater
than the predetermined distance (S409: NO), the flow goes
to S410. At S410, the CPU 14 changes the display-screen
nonswitch flag stored in the RAM 30 from “To Switch” as
a default setting to “Not To Switch”.

At S411, the CPU 14 determines whether the moving
direction of the input coordinates detected by the coordinate
detector 51 is the right direction or not. When it is deter-
mined that the moving direction of the input coordinates is
the right direction (S411: YES), the flow goes to S420 at
which the CPU 14 sets the background-screen moving
direction stored in the RAM 30 to the left direction. With
these processings, in the case where the background screen
image moves rightward following the rightward movement
of the input coordinates on the panel 50, the CPU 14 can
control the panel 50 not to switch the display screen by
moving the background screen image leftward back to its
original position. On the other hand, when it is determined
at S411 that the moving direction of the input coordinates is
the left direction (S411: NO), the flow goes to S416 at which
the CPU 14 sets the background-screen moving direction
stored in the RAM 30 to the right direction. With these
processings, in the case where the background screen image
moves leftward, the CPU 14 can control the panel 50 not to
switch the display screen by moving the background screen
image rightward back to its original position.

At S430 in FIG. 5, the CPU 14 sets the background-frame
count value n stored in the RAM 30 to “1”. At S432, the
CPU 14 reads a background-screen moving distance BDn of
an nth frame of the background screen image P2. At S433,
the CPU 14 determines a distance to be compared. Specifi-
cally, where the display-screen nonswitch flag is “To
Switch”, the total moving distance of the input coordinates
is determined as the distance to be compared. Where the
display-screen nonswitch flag is “Not To Switch”, the CPU
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14 determines, as the distance to be compared, a distance
that is obtained by subtracting the total moving distance of
the input coordinates from a width X1 (see FIGS. 9A-9E) of
the display region of the panel 50 in the right and left
direction.

At S434, the CPU 14 determines whether the distance to
be compared which is determined at S433 is greater than the
background-screen moving distance BDn of the nth frame or
not. When it is determined that the distance to be compared
is greater than the background-screen moving distance BDn
(S434: YES), the flow goes to S436. At S436, the CPU 14
adds one to the background-frame count value n, and the
flow returns to S432. On the other hand, when it is deter-
mined that the distance to be compared is not greater than
the background-screen moving distance BDn (S434: NO),
the CPU 14 determines that the background animation
processing is to be started from the nth frame, and the flow
goes to S438.

At S438, the CPU 14 stores, into the RAM 30, the value
of the background-frame count value n which is determined
at S434. At S440, the CPU 14 sets the background moving
flag to “Moving”, and the flow ends.

<Icon Animation Processing>

There will be next explained the icon animation process-
ing executed at S376 with reference to FIG. 6. At S450, the
CPU 14 sets the icon-frame count value i stored in the RAM
30 to “1”. At S452, the CPU 14 determines the icon-
movement start direction in which the icon starts to move
with respect to the background screen image when shaking
or wiggling. Specifically, when the background-screen mov-
ing direction is the right direction set at S416, the CPU 14
sets the icon-movement start direction stored in the RAM 30
to the left direction. When the background-screen moving
direction is the left direction set at S420, the CPU 14 sets the
icon-movement start direction stored in the RAM 30 to the
right direction. At S454, the CPU 14 sets the icon shaking
flag to “Shaking”, and the flow ends.

<Operations of MFP 10 (Continued)>

Returning now to FIG. 2, when it is determined at S313
that the icon shaking flag is “Shaking” (S313: YES), the flow
goes to S502 in FIG. 7. At S502, the CPU 14 determines
whether the background moving flag stored in the RAM 30
is “Moving” or not. When it is determined that the back-
ground moving flag is not “Moving” (S502: NO), the flow
goes to S520. When it is determined that the background
moving flag is “Moving” (S502: YES), the flow goes to
S510.

At S510, the CPU 14 reads or gets a frame of the
background screen image which corresponds to the back-
ground-frame count value n of the background screen image
P2. At S512, the CPU 14 sets the background image position
to a position of the frame read at S510.

At S514, the CPU 14 determines whether or not the
background-frame count value n is equal to or greater than
the number of background screen frames BF. When it is
determined that the background-frame count value n is less
than the number of background screen frames BF (S514:
NO), the flow goes to S518 at which the CPU 14 adds one
to the background-frame count value n, and the flow goes to
S520. On the other hand, when it is determined that the
background-frame count value n is equal to or greater than
the number of background screen frames BF (S514: YES),
the flow goes to S516 at which the CPU 14 sets the
background moving flag to “Stop”, and the flow goes to
S520.

At S520, the CPU 14 determines whether the icon shaking
flag stored in the RAM 30 is “Shaking” or not. When it is
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determined that the icon shaking flag is not “Shaking”
(S520: NO), the flow goes to S542. When it is determined
that the icon shaking flag is “Shaking” (S520: YES), the flow
goes to S530.

At S530, the CPU 14 reads or gets a frame of the icon
which corresponds to the icon-frame count value i. At S534,
the CPU 14 sets only each of the icons extracted at S312 as
the icon for which the icon animation processing is to be
executed, to the position of the frame read at S530.

At S536, the CPU 14 determines whether or not the
icon-frame count value i is equal to or greater than the
number of icon frames IF. When it is determined that the
icon-frame count value i is less than the number of icon
frames IF (S536: NO), the flow goes to S540 at which the
CPU 14 adds one to the icon-frame count value i, and the
flow goes to S542. On the other hand, when it is determined
that the icon-frame count value i is equal to or greater than
the number of icon frames IF (S536: YES), the flow goes to
S538 at which the CPU 14 sets the icon shaking flag to
“Stop”, and the flow goes to S542. At S542, the CPU 14
executes the screen display processing, and the flow returns
to S313. It is noted that the screen display processing
executed at S542 is similar to the screen display processing
executed at S370, and an explanation of which is dispensed
with.

<Example of Operations>

There will be next explained one example of operations of
the MFP 10 with reference to FIGS. 11-15. In the present
embodiment, there will be explained, by way of example,
operations in a case where the user inputs the leftward drag
operation to switch the state in which the background screen
image P1 is displayed on the panel 50 as shown in FIG. 11
to the state in which the background screen image P2 is
displayed on the panel 50 as shown in FIG. 15. In this case,
it is assumed that the ink amount sensor 54B is detecting that
there is no ink.

The CPU 14 at S312 detects that the MFP 10 is out of ink.
The CPU 14 then extracts the icons for which the icon
animation processing is to be executed, that is, the CPU 14
extracts the icons B11, B13, B22, and B31. Since the
processings caused by the Copy icon B12, the FAX icon
B21, and the Disc icon B32 cannot be executed due to the
lack of ink, the CPU 14 inhibits these icons from receiving
the executing commands.

As shown in FIG. 12, when the user inputs the leftward
drag operation on the coordinate detector 51 (S314: YES),
the CPU 14 at S315 stores first input coordinates C1 into the
RAM 30. The first input coordinates C1 are coordinates the
coordinate detector 51 had detected first in the drag opera-
tion. Since the touch input is being detected (S316: YES)
and the input coordinates have been moved from the first
input coordinates (S364: YES), the CPU 14 at S366 sets the
input-coordinates movement flag to “Moved”. The CPU 14
at S368 calculates the input-coordinates moving distance
and stores it into the RAM 30. The CPU 14 at S368 changes
the background image position stored in the RAM 30 based
on the calculated input-coordinates moving distance. The
CPU 14 at S370 executes the screen display processing to
draw the background screen image P2 and the icons at their
respective positions after the movement. As a result, as
shown in FIG. 12, the background screen images P1 and P2
are moved leftward following the movement of the input
object. This movement causes a left portion of the back-
ground screen image P1 to disappear from the panel 50 and
a left portion of the background screen image P2 to appear
on the panel 50.
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When the user moves the input object off the coordinate
detector 51 at input coordinates C2, the CPU 14 determines
that the release operation has been performed (S316: NO).
Since the input-coordinates movement flag is “Moved”
(S372: YES), the CPU 14 at S374 starts the background
animation processing. Since the input-coordinates move-
ment flag is “Moved” (S402: YES), and the moving speed of
the input coordinates is less than the predefined moving-
speed threshold value, the CPU 14 determines that the drag
operation has been performed (S408: YES). As shown in
FIG. 12, since a total moving distance DD1 traveled left-
ward by the input object on the panel 50 is greater than the
predetermined distance (S409: YES), the CPU 14 sets the
background-screen moving direction stored in the RAM 30
to the left direction (S412: NO, S420).

The CPU 14 at S430 sets the background-frame count
value n stored in the RAM 30 to “1”. The CPU 14 at S432
reads or fetches a background-screen moving distance BD1
of the frame F1 of the background screen image P2. Since
the display-screen nonswitch flag is “To Switch”, the CPU
14 at S433 determines the total moving distance DD1 as the
distance to be compared. Since the distance to be compared,
i.e., the total moving distance DD1, is greater than the
background-screen moving distance BD1 (S434: YES), the
CPU 14 at S436 sets the background-frame count value n to
“2”. The CPU 14 at S432 reads or fetches a background-
screen moving distance BD2 of a frame F2 of the back-
ground screen image P2. Since the distance to be compared,
i.e., the total moving distance DD1, is not greater than the
background-screen moving distance BD2 (S434: NO), the
CPU 14 determines that the background animation process-
ing is to be started from the frame F2, and at S438 sets the
background-frame count value nto “2”. The CPU 14 at S440
sets the background moving flag to “Moving”.

The CPU 14 at S450 sets the icon-frame count value i
stored in the RAM 30 to “1”. The CPU 14 at S452 sets the
icon-movement start direction stored in the RAM 30 to the
right direction. The CPU 14 at S454 sets the icon shaking
flag to “Shaking”.

Since the icon shaking flag is “Shaking” (S313: YES), and
the background moving flag is “Moving” (S502: YES), the
CPU 14 at S510 reads the frame F2 corresponding to “2” of
the background-frame count value n. The CPU 14 at S512
sets the position of the background screen image P2 at the
position of the frame F2. Since the background-frame count
value n (“2”) is less than the number of background screen
frames BF(“4”) (S514: NO), the CPU 14 at S518 sets the
background-frame count value n to “3”.

Since the icon shaking flag is “Shaking” (S520: YES), the
CPU 14 at S530 reads the frame Fal (see FIGS. 10A-10F)
corresponding to “1” of the icon-frame count value i. The
CPU 14 at S534 sets only each of the icons for which the
icon animation processing is to be executed (i.e., the icons
B11, B13, and B21) among the background screen image P1
and the background screen image P2, to the position of the
frame Fal. Since the icon-frame count value i (“1”) is less
than the number of icon frames IF (“5”) (S536: NO), the
CPU 14 at S540 sets the icon-frame count value i to “2”.

The CPU 14 at S542 executes the screen display process-
ing to draw the background screen image P2 and the icons
at their respective positions after the movement. As a result,
a state shown in FIG. 13 is established, that is, the back-
ground screen image P2 is moved to the position of the
frame F2 in FIG. 9C while each of the icons B11, B13, and
B21 is moved to the position of the frame Fal in FIG. 10B.
Thus, the icons B11, B13, and B21 start shaking. It is noted
that the icons B12, B22, and B23 do not shake.
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The processings at S502-S540 in FIG. 7 are then executed
for the second time as a second loop processing as in the
manner described above. As a result, a state shown in FIG.
14 is established, that is, the background screen image P2 is
moved to a position of a frame F3 in FIG. 9D while each of
the icons B11, B13, and B21 is moved to a position of a
frame Fa2 in FIG. 10C.

When the processings at S502-S540 in FIG. 7 are then
executed for the third time as a third loop processing, the
background-frame count value n (“4”) becomes equal to or
greater than the number of background screen frames BF
(“4”) (S514: YES). Thus, the CPU 14 determines that the
background animation processing is finished and at S516
sets the background moving flag to “Stop”. As a result, a
state shown in FIG. 15 is established, that is, the background
screen image P2 is moved to the position of the frame F4 in
FIG. 9E, and the switch of the screen ends. Each of the icons
B11, B13, and B21 is moved to a position of a frame Fa3 in
FIG. 10D.

When the processings at S502-S540 in FIG. 7 are then
executed for the fourth time as a fourth loop processing,
each of the icons B11, B13, and B21 is moved to a position
of a frame Fad in FIG. 10E. Thus, the icons B11, B13, and
B21 shake, with the background screen image P2 kept
stopped.

When the processings at S502-S540 in FIG. 7 are then
executed for the fifth time as a fifth loop processing, the
icon-frame count value i (“5”) becomes equal to or greater
than the number of icon frames IF (“5”) (S536: YES). Thus,
the CPU 14 determines that the icon animation processing is
finished and at S538 sets the icon shaking flag to “Stop”. As
a result, each of the icons B11, B13, and B21 is stopped, and
the shaking display processing is finished. The CPU 14 then
resets the input-coordinates movement flag stored in the
RAM 30, the display-screen nonswitch flag, and other
parameters.

<Effects>

There will be next explained effects of the MFP 10
according to the present embodiment. In the MFP 10 accord-
ing to the present embodiment, during and after the switch
of the background screen image from one to another, the
icon images respectively for receiving the processing
executing commands can be displayed so as to shake. As a
result, even in the case where the icons not capable of
receiving the respective processing executing commands,
e.g., the time icon B23 in FIG. 8, are also displayed on the
switched background screen image, the user can easily
recognize the icons capable of receiving the respective
processing executing commands, thereby improving usabil-
ity for the user.

In the MFP 10 according to the present embodiment, the
shaking display processing is continued so as to display the
icons shaking on the background screen image also after the
background screen image is entirely displayed upon comple-
tion of the display switch processing. As a result, the shaking
icons can be displayed on the background screen image not
moving because of the completion of the display switch
processing, allowing the user to reliably recognize the icons.

In the MFP 10 according to the present embodiment, the
icon moving distance decreases from the icon moving
distance ID1 to the icon moving distance ID5 as shown in
FIGS. 10A-10F. Thus, each icon can be shaken such that the
moving distance of the shaking gradually decreases with the
passage of time from the start of the shaking, making it
possible to finish the shaking display processing naturally.

In the MFP 10 according to the present embodiment, only
the icons associated with the functions being used in the
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MEFP 10 can be shaken and displayed at S312. Thus, the user
can easily find a desired icon.

In the MFP 10 according to the present embodiment, the
background screen image can be switched by the user
touching any position of the display region of the panel 50
and moving the touched point so as to flick the input object
in the right and left direction. This allows the user to switch
the background screen image by an intuitive operation,
enhancing the usability for the user.

The technological elements described in the present speci-
fication or the drawings exhibit technological utility alone or
in various combinations and are not limited to the combi-
nations disclosed in the claims at the time of application.
Furthermore, the technology illustrated in the present speci-
fication or the drawings may simultaneously achieve a
plurality of objects, and have technological utility by achiev-
ing one of these objects.

<Modifications>

There will be next explained modifications of the embodi-
ment described above. While the input coordinates are
moved leftward on the panel 50 in the example of the
operations (in FIGS. 11-15) in the above-described embodi-
ment, similar processings can be executed also in the case
where the input coordinates are moved rightward on the
panel 50. To execute the similar processings between the
case where the input coordinates are moved leftward and the
case where the input coordinates are moved rightward, the
CPU 14 may define the moving direction of the input
coordinates as a forward direction to execute the various
comparisons. For example, when comparing at S434
between the distance to be compared and the background-
screen moving distance BDn of the nth frame, the CPU 14
may use the moving direction of the coordinates as the
forward direction. In this case, when the input coordinates
move leftward, the left direction is used as the forward
direction, and the right direction is used as a reverse direc-
tion.

At S312, various methods can be used to execute the
processing for extracting the icons for which the icon
animation processing is to be executed. For example, the
icons for which the icon animation processing is to be
executed may be extracted based on the login user informa-
tion obtained at S306. In this case, when the MFP 10 is in
the locked state, the Menu icon B11 may be set such that
only the predetermined users registered in the MFP 10 in
advance can select the Menu icon B11. For example, only in
the case where the login user information indicates the
predetermined user, the shaking display processing is
executed for the Menu icon B11. Accordingly, the CPU 14
can shake and display only the icons that can be selected by
the user currently using the MFP 10. This allows the user to
easily find the desired icon.

While the positions of the frames F1-F4 of the back-
ground screen image shown in FIGS. 9A-9E and the posi-
tions of the frames Fal-Fa5 of the icon shown in FIGS.
10A-10F are stored in the ROM 16 and the NVRAM 40 in
advance in the above-described embodiment, the present
invention is not limited to this configuration. For example,
the animation processing may be executed using various
mathematical expressions. In this case, the animation pro-
cessing may be executed by calculating an initial moving
speed of the background screen image based on the drag
operation or the flick operation using a velocity decay
function and then gradually decreasing the calculated initial
moving speed with the passage of time.

The number of the background screen images is not
limited to three and may be more than or less than three.
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Also, the direction of the movement of the background
screen images is not limited to the right and left direction of
the panel 50 and may be any directions. For example, the
CPU 14 may switch the background screen image such that
the background screen images are arranged in an up and
down direction, and the background screen image to be
displayed is switched in response to the drag operation or the
flick operation in the up and down direction.

While the icons start shaking in response to the release
operation (S316: NO) in the above-described embodiment,
the present invention is not limited to this configuration. For
example, the icons may start shaking in response to the drag
operation (S316: YES).

The direction of the shaking of the icons in the icon
animation processing is not limited to the right and left
direction of the panel 50 and may be any directions. For
example, the direction may be the up and down direction of
the panel 50. Also, the icon animation processing may be
executed such that each icon displayed is changed in size
and/or color in addition to the execution of the shaking
display processing.

The icon not receiving the processing executing command
is not limited to the time icon B23. That is, any icon may be
displayed as long as the icon represents information regard-
ing the state of the MFP 10.

The number of the icons displayed on each of the back-
ground screen images P1-P3 is not limited to the numbers as
in the above-described embodiment. The effects of the
present invention can be obtained even where the number is
one or more than four.

The technique of the present invention relates to the
display of the panel 50. Thus, the present invention may be
applied not only to the MFP 10 but also to various devices
having a display screen, e.g., a mobile phone and a notebook
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It is noted that various information stored in the ROM 16
and the NVRAM 40 may be stored in an external storage
device. In this case, the information may be read from the
external storage device and temporarily stored into the RAM
30 to execute the various processings. Examples of the
external storage device include a memory card and an
external hard disk.

In view of the above, the panel 50 is one example of a
display. The MFP 10 is one example of an image forming
apparatus. The CPU 14 can be considered to include a first
display controller for executing the processing at S512. The
CPU 14 can also be considered to include a second display
controller for executing the processing at S534. The CPU 14
can also be considered to include a processing executing unit
for executing the processing at S319. The CPU 14 can also
be considered to include a function extractor for executing
the processing at S312. The CPU 14 can also be considered
to include a user identification unit for executing the pro-
cessing at S306. Each of the icon images and button images
is one example of an object image. Each of the positions of
the left arrow button B41 and the right arrow button B42
within the display region is one example of a first position.
The upper left corner of the background screen image is one
example of a second position. The number of background
screen frames BF is one example of a first number of times.
The number of icon frames IF is one example of a second
number of times.

What is claimed is:

1. An image forming apparatus, comprising:

a display configured to display a plurality of images
thereon;
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a coordinate detector configured to detect an input coor-
dinate which is a coordinate indicating a position of an
input object having touched or approached a display
region of the display; and

a controller configured to:

control the display to display, at a first position in the
display region, at least one first object image, of the
plurality of images each for receiving a command for
executing a corresponding predefined processing;

when the input coordinate detected by the coordinate
detector is a coordinate corresponding to one of the at
least one first object image, execute a processing that is
assigned to the one of the at least one first object image
corresponding to the input coordinate detected by the
coordinate detector,

determine whether at least one second object image,
which is different from the at least one first object
image is to be displayed at the first position in the
display region in place of the at least one first object
when the coordinate detector detects a movement of the
input object from a first input coordinate to toward a
second input coordinate which is a coordinate indicat-
ing a position that the input object moved from the first
input coordinate in a first direction;

control the display to display the at least one second
object image at the first position in place of the at least
one first object image in response to the determining
that the at least one second object image is to be
displayed at the first position in pace of the at least one
first object image; and

in response to a detection of a release of the input object,
detected by the coordinate detector, from the second
input coordinate in the display region, control the
display to repeatedly move the at least one second
object image between a position located distant from
the first position, respectively associated with each of
the at least one second object image, in the first
direction and a position distant from the first position.

2. A non-transitory storage medium storing a program to

be executed by a computer of an image forming apparatus
comprising: a display configured to display a plurality of
images thereon, the plurality of images including at least one
first object image and at least one second object image that
is different from the at least one first object image; and a
coordinate detector configured to detect an input coordinate
which is a coordinate indicating a position of an input object
having touched or approached a display region of the
display, the program being designed to cause the computer:
display, at a first position in the display region, the at least
one first object image, of the plurality of images, each
for receiving a command for executing a corresponding
predefined processing;

when the input coordinate detected by the coordinate
detector is a coordinate corresponding to one of the at
least one first object image, execute a processing that is
assigned to the one of the at least one first object image
corresponding to the input coordinate detected by the
coordinate detector;

determine whether the at least one second object image is
to be displayed at the first position in the display region
in place of the at least one first object image when the
coordinate detector detects a movement of the input
object from a first input coordinate toward a second
input coordinate which is a coordinate indicating a
position that the input object moved from the first input
coordinate in a first direction;
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display the at least one second object image at the first
position in place the at least one first object image in
response to determining that the at least one second
object image is to be displayed at the first position in
place of the at least one first object image; and

in response to a detection of a release of the input object,
detected by the coordinate detector, from the second
input coordinate in the display region, control the
display to repeatedly move the at least one second
object between a position located distant from the first
position, respectively associated with each of the at
least one second object image, in the first direction and
a position distant from the first position in a second
direction opposite the first direction.

3. A terminal device, comprising:

a display configured to display a plurality of images
thereon;

a coordinate detector configured to detect an input coor-
dinate which is a coordinate indicating a position of an
input object having touched or approached a display
region of the display; and

a controller configured to:

control the display to display, at a first position in the
display region, at least one first object image, of the
plurality of images, each for receiving a command for
executing a corresponding predefined processing;

when the input coordinate detected by the coordinate
detector is a coordinate corresponding to one of the at
least one first object image, to execute a processing that
is assigned to the one of the at least one first object
image corresponding to the input coordinate detected
by the coordinate detector,

determine whether at least one second object image,
which is different from the at least one first object
image is to be displayed at the first position in the
display region in place of the at least one first object
image when the coordinate detector detects a move-
ment of the input object from a first input coordinate
toward a second input coordinate which is a coordinate
indicating a position that the input object moved from
the first input coordinate in a first direction;

control the display to display the at least one second
object image at the first position in place of the at least
one first object image in response to determining that
the at least one second object is to be displayed at the
first position in place of the at least one first object
image to; and

in response to a detection of a release of the input object,
detected by the coordinate detector, from the second
input coordinate in the display region, control the
display to repeatedly move the at least one second
object image between a position located distant from
the first position, respectively associated with each of
the at least one second object image, in the first
direction and a position distant from the first position,
in a second direction that is opposite the first direction.

4. The image forming apparatus according to claim 1,

wherein the controller is configured to display the at least
one first object image such that the at least one first
object image disappears from the display region by
moving in the first direction and display the at least one
second object image such that the at least one second
object image appears on the display region by moving
in the first direction in response to determining that the
at least one second object image is to be displayed at
the first position in place of the at least one first object
image.
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5. The image forming apparatus according to claim 4,
wherein the controller is further configured to:
display one background screen image of a plurality of
background screen images, each including at least
one object image, the plurality of background screen
images including a first background screen image
and a second background screen image different
from the first background screen image, the first
background screen image displaying the at least one
first object image, and the second background screen
image displaying the at least one second object
image;
determine whether the one background screen image
being displayed on the display is to be switched from
the first background screen image to the second
background screen image when the coordinate detec-
tor detects the movement of the input object from the
first input coordinate toward the second input coor-
dinate;
control the display to switch the one background
screen image being displayed in the display region
from the first background screen image to the
second background screen image where the at
least one second object image is displayed in place
of the at least one first object image by moving the
first background screen image in the first direction
such that the first background screen disappears
from the display region of the display and by
moving the second background screen in the first
direction such that the second background screen
appears on the display region in response to deter-
mining that the one background screen image
being displayed on the display is to be switched
from the first background screen image to the
second background screen image; and
control the display to repeatedly move the at least one
object image in the first direction and the second
direction within the one background screen image.
6. The image forming apparatus according to claim 5,
wherein a reference position, respectively associated with
each of the at least one object image in the one
background screen located within the second back-
ground screen image is the first position of the at least
one second object image at an end of the moving.
7. The image forming apparatus according to claim 5,
wherein the controller is configured to control the display
to move the second background screen image where the
movement in a first direction over a specific period is
continuously repeated a first number of times to switch
the one background screen image being displayed from
the first background screen image to the second back-
ground screen image,
wherein the controller is configured to control the display
to move the at least one second object image where the
movement of the at least one second object image to
any one of the position located distant from the first
position in the first direction and the position distant
from the first position in the second direction over the
specific period is continuously repeated a second num-
ber of times, and
wherein the second number of times is greater than the
first number of times.
8. The image forming apparatus according to claim 5,
wherein the controller is configured to control the display
to switch the one background screen image by using a
plurality of background screen frames, each constituted
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by at least one of the first background screen image and
the second background screen image,

wherein the controller is configured to control the display
to move the at least one object image by using a
plurality of object frames, each constituted by the at
least one object image, and

wherein the number of plurality of object image frames is
greater than the number of the plurality of background
screen frames.

9. The image forming apparatus according to claim 8,

wherein the controller is configured to control the display
to move the first background screen image and the
second background screen image in the first direction
where the first background screen image and the second
background screen image follow the movement of the
input object in the first direction, and

wherein the number of the plurality of background screen
frames used for switching from the first background
screen image to the second background screen image
decreases with an increase in a distance of the move-
ment of the input object.

10. The image forming apparatus according to claim 5,

wherein the controller is configured to control the display
to move the at least one object image where a distance
of the movement of the at least one object image
relative to a reference position, respectively associated
with each of the at least one object image, decreases
with an increase in the number of the movement of the
respective at least one object image.

11. The image forming apparatus according to claim 5,

wherein the image forming apparatus has a plurality of
functions,

wherein the at least one object image is a plurality of
object images, and each of the plurality of functions is
assigned to a corresponding one of the plurality of
object images,

wherein the image forming apparatus further comprises:

at least one sensor to detect a current state of the image
forming apparatus;

a function extractor configured to extract a function
usable in the image forming apparatus from the plu-
rality of functions based on the detected current state of
the image forming apparatus by the at least one sensor,
and

wherein the controller is further configured to control the
display to repeatedly move the object image, in the one
background screen image, to which is assigned the
function extracted by the function extractor.

12. The image forming apparatus according to claim 5,

wherein the at least one object image is a plurality of
object images, each assigned to a corresponding one of
a plurality of users,

wherein the image forming apparatus further comprises a
user identification unit configured to identify a user
using the image forming apparatus among the plurality
of users, and

wherein the controller is configured to control the display
to repeatedly move the object image, in the one back-
ground screen image, to which is assigned the user
identified by the user identification unit.

13. The image forming apparatus according to claim 5,

wherein the controller is configured to set the second
direction to a direction of an initial movement of the at
least one object image, the second direction being the
direction opposite the first direction that is the direction
of the movement of the first background screen image
and the second background screen image.
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14. The image forming apparatus according to claim 5,

wherein the controller is configured to control the display
to move the first background screen image and the
second background screen image in the first direction
where the first background screen image and the second
background screen image follow the movement of the
input object in the first direction, and

wherein when a distance of the movement of the input
object within the display region based on the first input
coordinate and the second input coordinate is equal to
or less than a predetermined moving distance, the
controller moves the first background screen image and
the second background screen image in the second
direction to a position where the first background
screen image and the second background screen image
are located before the input object touched or
approached the display.

15. The image forming apparatus according to claim 14,

wherein when the controller moves the first background
screen image and the second background screen image
in the second direction to the position where the first
background screen image and the second background
screen image are located before the input object
touched or approached the display, the controller sets
the first direction to a direction of initial movement of
the at least one object image.

16. The image forming apparatus according to claim 5,

wherein the controller is configured to determine that the
one background screen image being displayed on the
display is to be switched from the first background
screen image to the second background screen image
when the input coordinate of the input object has
moved from the first input coordinate to the second
input coordinate and then the detection of the release of
the input object, detected by the coordinate detector,
from the second input coordinate on the display region.

17. A non-transitory storage medium storing a program to

be executed by a computer of an image forming apparatus
comprising: a display configured to display a plurality of
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images thereon; and a detector configured to detect an input
of an input object, the program being designed to cause the
image forming apparatus to:

display, at a first position in a display region, at least one
first object image, of the plurality of images, each for
receiving a command for executing a corresponding
predefined processing;

determine whether at least one second object image,
which is different from the at least one first object
image is to be displayed at the first position in the
display region in place of the at least one first object
image based on a detection of the input object detected
by the detector;

display the at least one second object image at the first
position in place of the at least one first object image in
response to determining that the at least one second
object image is to be displayed at the first position in
place of the at least one first object image;

start shaking, in response to a detection of a release of the
input object detected by the detector, of at least one
second object image displayed in the display region by
repeatedly moving between a position located distant
from the first position, respectively associated with
each of the at least one second object image, in the first
direction and a position distant from the first position in
a second direction opposite the first direction; and

stop the shaking of the at least one second object dis-
played in the display region at a time when the move-
ment of the at least one second object image between
the position located distant from the first position,
respectively associated with each of the at least one
second object image, in the first direction and the
position distant from the first position in the second
direction opposite the first direction is repeated a first
number of times after completion of the displaying of
the at least one second object image in the display
region.



